# • 

m$. cRTtui^7X/wk PDPftu®#^7./\ o *;K mttmfi^x/**)^ 
mmmxjxrt*)^ iiffflisi/^jk mMfflittfl&A 0 ^;^ ^mfcw-yiv 

feC7A-^ 'J >^r£Kl£oT$S!j££nT^<5 0 7,A^y U Steffi* CD ^ 

ifimz&z>mn7 j )i&\z£>v*Tte, mnm^z^^-r^mmmmL^Eo u# 



1 



m&<bnT^fz<> A*-T>^-afi&sfflv^v^^t)K*e>nTVi*^ 

S£*OMffi©^WtLT, m^FI¥9- 1 0 9 2 5 9 ^££8 Kite, # 

iCillJE (5~100kg/cm ! ) U (7 0~ 1 8 0 "C) Jfflit5i2I 

« L , Sftffi* $ it* fg 3 X@j&> e> & * ^«l^lh^0J«« 7 4 )V L < fct h 

&fcttLT#«14*ft5kl 0 0-5 0 OttMg&T&D, W«»#«ft*&5fc£ffl^5 
/H>^-10 0IlMLT#fft^0. 1-3 0fi»g|$T&&o 

'M^i^^Tfe, &«KSS£t&*5 0 OSM35fc*fLTA*>r>^— 1 o 

1 9 9 0 9 6^&*gK:te, fiH-^HfliOy^A ( I TO) 

-f >y-^ffl^^vi<DT\ #mmcD«^igjn:{i«{g<^^ 0 ba>u 3oor^ 



^uifi/>fU7^u-h (pet) 7^;uATtti 3 ccfr^oias^iD^ 

&&&2>fcwzfrte o (DR&mmi&Etznz z\tfrz. mm,i&m.m<D&^m> 
2 zizmvmm&tisT* &mw-9-i 0719 s^atc, sm^^t^ 

jpjBEift^tt, mm-? b u y ^xs^pjMtt^^-rjas^TTfTo z. 

<h*W£L<, 17 5t, 2 0 k g/cm 2 £V>-3ies?&2iD& * <&JBE^#d«0B^$ 
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2»mmmfcx~$>^T. ^smmjtta^i o~i o 3 q/cl ^m^mm^ i 
mi) \zm-tz><, 

mm t Lxmrnmrny ^ zi^m l tc&, mmmm y * zmu-nzmm 

mm&mmzi£M2 j &fc'&. ^.m^mm-r^, ±.um2(Dmwm>nMmfo<Dm 
mi a, ibh mMMiz&tfz 9 0 m^-Mtm&mm-t&fzitxDm&^-to 
sat, *mmz-D^Tmj£-?z>o 
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*%w<DMBMwnmmm$. mu±\z. ^wftt. m^mft-Hzm^Lr^mm 

&m?z> (^2©2w»««iift (^m^mmmmmft)i) B 
±as^i, m 2 (Dmnmnrnm ft\z&^T, mnmizttznz&n&wkir 

o) MWSKffl^^ti^. *^sjt« wmwzap-'Tmik'Oi? 
ci to) mi^^^m^i^^^r-r^j it*^, 

M<z)ff£«#fcig^sn5t><z>T&<, -^ri^mm^ri^mmmmmmftcDm 

^UX5 1 l/>fU7^l/-h (PET) ^©^'JlXf^7-fj|/ 

-h^^M, T^u;U7^;i/A, y;u^;u^>7^r;UA (jsr (ft) Si tt 

Ttztt, mm&wm.T*ttmLrzmm*3imft±izmtt. ft«iLT#«it» 



-7°m<tm (ATO), 7^*K-^Kfbffl (FTO)> 7M-^AH-^ift 
(AZO) ^©#mtt^»i^^0SU<fflV^^<i:^T#§o 

L<, 5~10 0nm*i«k0ff*bK 

©X7fJH;fh7tFP77X ^^-^+)->, S^X^Jkn— 7-)im<DJL— t- 
)Vm ; N, N-^^*M75K, N-^^tfn'J H> (NMP), N, 

^K>.#W^y-^ I^y-J»7J^-JH^, NMP^07S 
H 8fc E <D7k £ mm&<D $> 3 t> CD te> Steffi L fc < T t> T * 

ftW&<DWmz.&X) . #«ai£ffiVvrfc<fcV>. 
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o oii9i:»bT»aJti-o o~ioo, oo ommffimm&&£ 

Tibt> MK#mi4»i^<W«£ 1 0 0 £Lfc<h#, 2 5*»0*gfflTffl^ 
^E^StT&S. £#flt«, J I S (= Japanese Industrial Standard; B 

*IISfe) Z 8 8 0 7 jcs^tr^y *—&—#(Dtim&tizmvT®m.$: 

(lliSffiCli) / 0B^5*m©aBa0 ^£>|fm£n&o d©<£? 
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z\ mm(Dmtvxit. 77^^-, is*)n->mm. y^v 

( S BR). ^U7^ylX ^Uxfl/>^yH^»f^n§, 

X> (PVDF), 7ytelfXU^>- = :7y{tX3 i l/'>#S'&#, X^U>~ 
Th77JWDIfl/>^i^ 1 yOtflx>-^h^7;U^-DX^l/>rta^ 

$Msa*^tf ens. *fc^<z)7K*SrT;^;i/STfliift y m&tf u 
3?a*#tfens. 

^'7t7o-m A*-3-h&, T^y7l, 7^<XS^£ 
^TOIi7>tilffl^fc«©li(lJ:5^ 10-15 O'CgSWSL 
ffiSB^fe ^ <£>^® £ L ft V a J: o \z ft 5t -T * o 
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^. mm? ^ )ij±\z&^x\-£m.m&&m<, %£m<D\*z>-o%%*.&\,*. 
m&±wz>o »i^«t> <h %> tMMi' j p-t^vkntf&z> <oxmm-r & z\ txtm 

ttm±L<. =kD£?£L<tel 3 5N/mm 2 ^±T^0> #t;fil8 0N/ 
X<D. — i&tctel 0 0 0N/mm 2 %.X<DS.mtl-t)m^X&Z> o $zfz* flEij?g£3t 

m. (i5~4 0*0 tffo<Dm&xfto ct^tb^o SfflttifiMj^cfctta 
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D-J^l/XH^- KiSJBEjWfrtt^h* □— ;U • 

u-)\,yu7,m<Dtt-)\,M.mi*i%m. (15-40*0 nfinf&isi*. muLtcn 

-^c&^rr^ c: <dt\ u-)v%m&mmmr?%)M-t-z> z. law* l v> 0 
Tjzmmvmmit, m&izh&z>&* 0. i~i 0 timm&fttut&i*. ±ib 
u-c\ smitttJia^oflcsi* 1 0 0 2 5 *$R©#8tcD8&- 

wu 3Lt$fct<Dmmmzh&tiz>. 
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a- h^j(tLT«, mz%mznz>z\£fc<, ^©§ia-H3-h 
aiSrE^sc: y'j3->^. r^u;i^ *7^>3W© 

a- h*3 - hm$. m^m.m.fimt>nz> &T*mtiT^z> 0 

^fig<bSA-^zi-hJ?!lSrffl^Tf>J;^. m«SW\-H3-hfflH ffl! 

±s2«j5R<osw#« 7 a )\sA*mtf±.\zmm-tz> z. t iz& o % ^mM<Dmmm 
nmmfc*. m^it&mz^-r^. o \z itn* z. l&-c&2>. 

S**<hbTte> ^7X/Wk (0H*.tf#'J;fr— 
K P MM A> ^) #W£L</B^£>n£o 
[ff§ 1 OS^#««tS#:] 

(i) !tftlT^7^A^Mffl^m©WJ 

•x ^ x a^;u - e - ^mw - mmm s^-tr. 

*»JJi£J&J=£U H©gE*3JJi£, ->7>*y^'J >^JTM3bfc#^XA^ 
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(i i) mUt LT«Mg/W^ffl^&«-&(Oi3!ig0y 

&&>£3reftJl#®tt/&tt> sl?'J*-^-h/^JI/- 
£> £ to ±IBMBJ#« 7 ^ ;i/ A <D3tf$&W U Vg!{fc3!Jg*5!l £&:flj L 

h si* )i - mmmm - ^.mw - wmm £^ i* « 

mmm^t&irim^mmt (**) SB Lores ta AP (MCP-T400), * 
(flc) m MODEL 717B £ffl^T«!lj£bifc. >yjUtt^c* 7 

^;UA£5 cmx 5 cm©^t$lC«JDfflbTffl^fc. 

fit) <hte> ^»^^^^i§¥^^L]S^^^|^^^i£^^o^*cD 

XffitiJ I S (= Japanese Industrial Standard; K 7 10 

5 fc^snsTiHfBc^l tcfcrj^J&Sdii^T^S. 
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H = Td/T t • • • (ffcifcl) 

i (Dmwmmmmm** cRTtds^^wji/, pdpm7 

xA*;k stWffltf^xA^k Mffltf^A^k Jit*ffl«M&/t4uk s&iao 

pzi-hm-7>ti-n-hm-mmm) ^iu^<. t>#-zi- 
UT&mMm&mfiLis. zw&mmmiz. ±mmmmmy^ )v&<Dmnm&&9& 

mmn,mmw*mz> 0 mmmmmmw-^mmt., x^x/^^^-mmmm- 

(ii) SW<hbT^/\°^;i,^ffll^c^-&CDMit^!j 

*U*-^-hA-^;UtUVS^S«J*^LTgE*SiJS^fi£L, £ 
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zommmmz. hrt*Mz&Y)ttiiit&. u 

7 >ti - n h m - A- F n - h m £#ty 0 
M^C&^Tl&BjLfcch&OT&Sc 

xa^;k siMffltf^xA^;^ *Mffl#^xA*;k 3t#ffliffliA*;k $m 

m. iDffSKttl %^_b5 %J^TCDfeCD<i:, ^-TXfit^l 0%J^±5 0%^ 
T, cfc9&fi;b<tel 0%^±3 0 %OT®fe0^n^Wltf i^tten 
3, ^-rXM^^fC-OV^T^, ±fEfil 1 ©SBJ^^Jf ffc^&^xi&BJ 

XftttfU 0-5 0%, <kD£?£L<«l 0-3 0%©fec7)te:, yt<D%LK%i 

- h n - b mmm turn®. vxwsit £ tu <=> nzmm 2 ©is^mst 
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EMtfoit (tfc) Loresta AP (MCP-T400) ^m^XM^VTzo M^yy'Mt 

4 ;l/A£ 5 cmx 5 c m $ Ic^j 9 tB Itffl 
C*j*«Sl«^tn:] 

MODEL 717B U ^g&O^-f y :/f;i$!lS+)->y;i/£4f A LffiflJES 

[9 o^tf-;i^ifc] 

;H£®i£:fTofco Ell A. 1 BSr#RgUTgttWr*. ' 

(lb) (D-jj(Dmizmnm a a) mm-mmfiWf&znrz 
mraomi,£*>®&K8UBi*->:/;u (i) turco ^mtmm^&yy^v (i) 

(DM®^-:/MiJ£X5r>l^;|£ (3) JtfcSfi^ U £ bfc, f^fflit>7°;i/ ( 1) 
^fiJ^WcC^cfce>^^(Dft#^M^^B^ffl-feOA>^-y (4) (HI 
1 A). 

1 B tC^T £ "5 fc, 2*®flg (la) ®±lc, to/\>j-^ OH 1 2 
mm, BUI (SO £U No. 2 9) (5) ©-^§^ffl^>7°;i/ (1) CD 
fti22<h¥tT^7S:^i-5tclAf9#^fcc-fen/\>^-y(5) i:tt»lU->y;Kl) 
t©S#!S(Ofi$tt5 OmmT&ofco ilPA^— 7°(5) OXMSSgftff- ( 6 ) 
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Kflfctttt. -fcDA>T— X (5) (DMttMtfttettm (5 a) iKDWrft&Q 0 
mzt£Z>£o\Z-£y ML &V>T562»fh (6) KiD, -feDA>^-X (5) 
* 1 0 0mm/#(7)MgT3lo^oTiBJ^Lfc o dODt^-X (5) £id**f 

ii££ttsua-tj->xju (i) *ft!it)#^fc^-x>u^tt[ (3) fimv&mx^m 

-ffccfcSU ilDA>^-X (5) (5 a) <hS4Mtt>X)l/ (1) 

M£j&ifi?K:9 0° £UZ>£.o\zLtz a MIA-? L%\zM\s1t1i (F) £3S;bgt (6) 

ftytytmwc (s*^7t (#o ®k v-570) \zmftn. (b### m) m 

£ffi^-&t>i±T, 8«3I§S*8I«#© pJ«^«©Si&^SrJB!l^ Life. 
['W Xffi] 

J IS K 7 1 0 5£*P«LU 'WX*-*- (TC-H3 DPKI:^ 

mmmi 

^-«2 0nm«T©I TOK (TSUFP-HXj, {i^M^lil 
(tfc) SB) 1 0 OMSBlCX^y— ;W3 0 0SSgP£j[jq;L, ^T^7^y^nr 

PET7/fM±t, - a-3-^-£js^tMju 5 ot;«ioT^H 

U I TP^W^iKSr^Ufc. I TO^-#^JKOJ?*tt*?jl. 7 iiml? $> -otto 
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&^$)fzK} (DS.il 6 6 0 N/mm, ¥.timHk$>fcK) (Dfcii 3 4 7 N/mm 2 , 5 
m/#®^9iIfirCJEifitU ffifiiSnfc I T07^f ffWlTO 

BlSfiS^iraibfctc:^. mflg3&gte6N/l 2mm£LtT&ofc. 

JtK«ieW 1 

■ ¥i^-»it!2 0 nmJ^T© I TO»i^ (TSUFP-HXj, ££&JRS£ilj 
(HO IS) lOOlifc 7 9 V (rMT4 0 8 -4 2j, 

& (NV) =5 0%, Xmt^L (#0 m) lOOli^t, ^fJHf;^h> 
/h;Ux>/->^D^\+1ty >= l/l/l (fiMit) ©ig^fctfflj 4 0 0 MSgB 
-C#«U iMitffi (ITO/7^'J;i/*ll&=2 : L NV=25%) t L 
Tfflt^ CinS: 5 0 wmf©PET7^;l/A±C, A*— 3 — — SfflHT&fli U 
5 O^roM^SoTKIL, ITOtfil«lfc. ITO^tiKDS 

fi£ $>ft D 6 6 0 N/mm, m&mm&fc Q (DB.il 3 4 7 N/mm 2 , 

5m/#©2!Di£3n?JEBfi&U Ei$n^IT0 7^M^IL EE#e^©IT 

(&M) . (Dmfrtem 1 - 9 O^hf— 

M^S^^iiiL,7ciC:5, iK3figli6N/12mmT*ofc. 

»iSg||2 

smu© i to? j )\s a (Dmnm±izmm 3. o /i'm©y'j d->^a- h 

n-KS (GEl^>'j3-> (HO $g hx^-h*5 10) Sriettfe. 

(ff£3mm) ^v^>*^yj >^J (KBM5 0 3, {fj^fc 
fit (#0 Mo UT. m) -e&mLfcfe, UVSftlgf^J (KAYANQVA FOP- 1100, 

B*<tm (W) Mo jut, m) &miBLTmmMm&j&i£v* z\<Dmmmm\z_t 

SHSIiS^il 1 WcS^««7>f J1/A®PET7^ Jl/A® D ttttfcgL UVi 
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g|»J2 
H»J3 

#^7>A e ^;U (ff£3mm) £->^ y ;/U > ^n^^MVfCo —Jj. Mfe 

m 1 xmzmmmmy ^ )vk(dv ETii:uvs«f^j^itLTifii 

3%, ^\<X{fi2. 8%T$>o/io 
*«0 3 ^33^T, ^»!j2Tr#^SBJ#«7^;i^A^ffl^^^«, ^WJ 

3 tmmizi,xmmmmmm^^fc a n^nrcmmmmmmmz-DUT. ±ib 

m&Mj&v, z\ (Dmmmm \z±tzmmm 1 xmci^mmm 7^m©peti$ 
iz~di*t. ±mz^wffijjmz£0ft&wffi&n?rctz\?>. mmm^mKm. 

2 2 0Q/D, oT^7tjSjg¥8 2 ^\-fXfi&3. 3%T£ofc. 

5 tmmizLTmmmmmfo&mco nzntcmnmmmmmz-D^T. ±is 
^-rwm^mz^ri^wm^n -Dtctz\?>. 4¥mmmmMm,%t&inm2 2 5 
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H»ll7 

7 twimi<zLxmmmmmm^mrco mnrcmmmmmmmzrD^x. ±sh 

tc^-rM^^ck^^ttM^tTo^ct ^^5, #8&tt£ia®*3U£#Ete 2 2 5 
□ Plffi^Sia*8 3%, ^Xffi3. 5%T&ofco 

Jtfefcflll 

mm i tmmzLTm.m&nmm&&fflto n^nrcmmmmmmmz-D^x. 

JtlSffl 2 

mm 3 £mmizisTmmmnmm&&&rz. nznrzi&wmnmmmz-D^x. 

it$StM3 

mmm 5 iz&\,*T. itmmmmixnrzmmmny^jiA^m^rcumt, m 
MM5 tmmizisTmwmmmmte*'&fc 0 m^ntcmmmmmmmz^^x, 

worn* 
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»j7 £\5\mizi,Tmwmmmmi£&'&tzo m^nr^mmmmmmmz-D^x. 
io 3 q/d, ^mytmmms 3%. ^xm3. o%tso^ 

5 0 /zmffCOP ET7^ )IA±.\Z, 3 umW-<DJ\— Hn-hi (GE^2yU 
□ (80 SS}> hX^-K5 10„ ^ IrIK 1 um(DT>tf-n- hM (-> 
U =3->^7nxi:v^>^il^J^ 1 0 0 : 1 cDaMitT^U^g^o 
T, £JUSt;:*Wl b7c 0 -7j, ¥^-«2 0 nmOT© I TOTOf (TS 

ufp-hxj, te^JHSUU (80 M) iooii»:x^y-ji/3 0 0ii 

j£L7c. I T Ottmm<Dm&\Z1ft 1 . 7/xmT&o£:o 

ft^&fcDcDJE^ 6 6 0 N/mrru SMaSfK&fc 0 (Df£tl 3 4 7 N/mm 2 , 5 

jtmmmm 2 

5 0 umm<DP ET7J )l&_tlz. 3 £imJS©A— Kn — hS, l^m©7> 
* — hJf £IHk:*tJf Lfc 0 — 77> ¥^-«2 0 nm^T® I TO»if 
. (rsUFP-HXj, ft^JRISUJ (80 SSI) 10 011^ 7^U«i 
8£ (TMT4 0 8 -4 2J> (NV) =5 0%, (80 W 1 

0 0SSSB<b. t^JUL^Jlsfr h>/ bfr^/is? S >= 1/1/1 

(SSJt) cd^^^J4 o oiiWib, cm (iTo/7i"j;v 

SJJ&= 2 : 1 , NV = 2 5 %) iLTfflV\ £n£ 5 0 u mW(D P E T 7 4 )IA 
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fi£fcfcDOJE;tj6 6 ON/mra, IM*fcO©JE*3 4 7 N/mm 2 , 5 
m/#©2!0i££TJE*!U EE&iStlfc I T07 ;i/ASHfc. ffi^tf) I TO 

K»J3^^3^T> ^SffiMsSn&PET^Jkk (fA (tfc) £U U-4) 
Srffll^ Z\<D&W4tZtl1tPET±\zmmM3 t^«KA- Fn- K)l£:s£tt, 
EJU$©H§fcS!ii0y 3 £|p|1fH'LTffii££*l£: I T07 ^ ;i/A£f#fc„ 

^7^/^^;!/ (J»£3mm) ^y7>A>>7°'J >^5aTffl.gLfc^ UVmit 

4 )ia<dfet7j )M±&m€mD. mmmmmmw (^^x^^ji-mmmm 

mm.rn.in.m2 2 5 q/cl pi^m^s 5%, ^xm.2. 3%T&ofc„ 

^asgg 1 0 

#^XA°^;i/ (ff$3mm) S->5>* y^'J >^JT^SLfe 0 — Sit 

#i 3 xmz-m.mmn.-7 a ji^ommmwizu vmmmmm&mttLTmmmm 

bntgHi &tg &t ji # \zz>^x, ±.mz ^-rwmjjfe t <k 9 #i4mb £ ff o & £ 
z\?>. 2 so/a ^m^tmmms 5%, ^xm2. 

mmm 1 1 

#'J;&-#*-h/WI/ (Jl^5mm) n u vgibigf & bxgf 
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mmm 1 2 

§2i£#l 3 TllfclBJit 7 ;PA© P E TffiCU VSftljlf i ^If bTg 

mnm*m$L\s. zw&mmm*. ^u#-#*-hA°*;u 0¥£5mm) izm 

iz^wm^mz&vft^fa&ft -itztz.^, }mmmmmmm&m&2 2 5 

jt^j 5 

MM9 tmmizLT^mmmmm^mco m^nrcmmmmmmmz^x , 

(Dttmmiz&^xibmmt^x e>n^> 0 
njsm okhs^t* Jt^K»y2Tt#fcMBj*«7^;i/A^ffl^fc^(i> 

mmmi 1 ^mmizvxmm^mmm^nrco &t>nrz&wmnmmmz-z>^ 
x. ±mz^mmxmz£K)&&wm&ft^tztz\?>, immmmmnm.s&.iri 
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Jtfe0tJ8 



^-rM^?*^^D#14M^fTofc<i;^5, #&M^®«fU£tn;# 2 2 5 

m^m^ms 4%, ^ xm.2 z%x$>^t^ 0 
in. mmm. &mj£(D^ 

mmm 14, 15 

%ti~£tl7t I T07^M2:iSLfc (§S*i£#] 5 , 6). 
^£rS 1 (CtkTo 

Hjfi^j 16,17 
«&£'ftfc I TO^^ASrSSitLfc (ggj£0ij 7 , 8). 

^mm is, 19 
«g^nfciT07>r;uA*fi!iiL,fc (Sijfi^j9, 10). 
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1 













mmm 






1 4 


1 5 


1 6 


1 7 


1 8 


1 9 




§Sil0lJ5 










Cil&ffl 10 


mmmz- Um) 


5. 5 


1.7 


5.5 


1.7 


5.5 


1.7 


( u m) 


4. 3 


1.3 


4.3 


1.3 


4.3 


1.3 


/±7l (N/mm 2 ) 


500 


56 


500 


56 


500 


56 


Iffifii (Q/D) 


50 


970 


50 


970 


50 


970 


pT«3tjSjS* (%) 


73 


79 


74 


80 


73 


79 


^-rxfii (%) 


7. 2 


3. 5 


6.8 


3.2 


27 


24 
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q/d, nra>foSjfi«*7 o%^±TS§, &g§m%jitt. 

2. SmiiWiW^K-^^-f >v?^7A (I TO) »t^, 

mm®.. 

5 . ^ Xm.& 1 %J^± 1 0 %^Tt^5, i»^JS 1 fB«©MH^#m««#o 

xmwmny ^ )\s&zftmisrcm, mmmmn,7j)V2±*mvs±.\zmm-tz>, m 
7. mm&mi^*ftmi>rcmm* \z, ;w y^-mmm^mmmz^^u 

raoT, ^M^^triiji^l 0~10 3 Q/D, "5J^Mji¥^7 0 %j£Lb 
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9. &n&m*iL¥i>*m\ i --zm<k<<>z?*y& cito mtt-c&z, m>£ 

1 1. itlH^bCy^-n-M-A-HD-M^MUTfj:!,, 

1 2. %^_hi o w^js 8 mmoimwmmmmteo 

1 3. ^\-rXfit^l 0%^±5 0%^Ttg§, 8f 8 iE«0&91#mM 

awes* £j$#:2rM-r£> §»*3S8K:iBtt$nfe]gw#m«iS'»: 

15. 5j##±l:;\-H3-M, 7>A-n-M»iIt, K7>* 
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^ffc-OS^A (I TO) «&^&^Wrs#«»*»tSLT^5jS^#«« 



27 



